INTRODUCTION
Polymer composites based on a polymer matrix reinforced with various randomly distributed high strength fibers with a given degree of orientation are considered.
The formation of composites is known to be accompanied by their structural ordering, i.e., by the orientation of both short reinforcing fibers and the polymer matrix under the influence of an external force field [1] .
Therefore, a partially ordered structure of the com posite is formed and its degree of ordering is defined by the symmetric trace free tensor, which depends on scalar parameter s, the degree of orientation. Variation in the conditions for the formation of composites can be used to markedly (actually, by several times) improve their strength through the use off the effects of self reinforcement along the direction of orientation.
Problems concerning strength characteristics of the above composites have attracted special attention to the development of nanotechnologies and related prospects for the preparation of polymer composites that have high strength and other unique properties.
Analysis of the fracturing in various polymer com posites reinforced with short fibers [2] [3] [4] [5] and polymer composites filled with nanoscale particles [6, 7] shows that, in all cases, fracturing is characterized by an ini tial scattered fracture, formation of a main crack, and final fracturing.
In many cases, this process is described by the scheme of "a classical bundle" [3] , which models unconnected or weakly connected parallel working elements or fibers, whose strength is defined by a cer tain distribution function [3] . This model makes it possible to estimate the critical degree of damage and the nominal stress of fracture.
To understand the process of fracturing in the com posites, it is exceptionally important to ascertain how this process proceeds from the instant of loading until the final stage, a visible fracture, and depends on the structure and parameters of the strength distribution of its elements. In this case, it is possible to estimate the effect of each of its elements on the development of the incubation or latent stage of fracturing. In the litera ture, there is no such information.
Model
To this end, the following model for the fracturing of the polymer composite is considered.
The polymer composite is a layered medium com posed of two types of parallel layers in planes ( Fig. 1 ): with orientation of short fibers along direc tion 0x 1 and with random distribution in the layer plane. In this case, random distribution means the random character of distribution over the coordinates of the centers of gravity of fibers and the angles of their orientation with respect to a certain fixed direction.
Oriented layers are randomly distributed among the layers with random structure. Their overall volume content is controlled by the degree of orientation, s, which can be treated as the probability of finding an oriented layer in the structure of the composite. Strength characteristics of both layers are described by the normal distribution function.
A composite is subjected to uniaxial stretching along axis 0x 1 .
The damage indicator is the accumulated degree of damage, ϕ, with increasing stress, which is defined as the ratio between the damaged area and the overall cross sectional area of the model. Fracturing of the model composite under the action of increasing uniaxial stress includes, to a cer tain extent, a steady accumulation of damaged layers, which provides instability of the final fracture when fracturing of a new layer increases stress in the undam aged layers and makes it sufficient for nucleation and the further development of accelerating fracture. Depending on the adhesion between layers in the composite, damage in layers is accumulated randomly when adhesion is weak or are correlated in the layers that are strongly linked via the polymer matrix. In the second case, the methods of linear fracture mechanics makes it possible to anticipate that, at any level of the applied stress, unstable fracture commences when the amount of adjacent damage achieves a critical level.
At low stress, when the critical amount of adjacent damage in neighboring layers should be high, it is unlikely that this critical amount is attained as a result of successive merging of damage in neighboring layers that originates from a weak layer in one layer. There fore, of special interest is the statistics behind the for mation of final fracture surfaces in such layers at stresses in the undamaged layers approaching critical stresses.
In the proposed model, the oriented layers in plane present are an orthotropic medium with two axes of symmetry. Their elastic characteristics are con trolled by the three coefficients of the compliance matrix:
where and stand for the elastic moduli along axes and , respectively, and is the coefficient of transverse strain during stretching along direction . In this plane, random reinforced layers are isotro pic. Their compliance matrix is defined by the two fol lowing coefficients:
, which are appreciably different from the correspond ing coefficients of the oriented layers. As a result, their joint deformation along direction generates nor mal stresses in the transverse direction (axis ). Therefore, the stressed state of each layer is flat.
Denote the layer type with index ( is the oriented layer, and k = 2 is a randomly reinforced layer), and denote the composite with a degree of ori entation with index . Then, the stressed state of lay ers in the composite during tensile drawing along direction at stress = R (Fig. 1) can be esti mated from the following set of equations:
(1)
Here, = , For the polymer composite based on a phenol formaldehyde matrix and short glass fibers (l/d = 150, where l is the length and d is the diameter) with the volume content and with the degree of ori entation s = 0.5, analysis of the stressed state in the layers in terms of Eqs. (1) shows that, at strain = 0.5%, stresses in the oriented layers can be written as In the randomly reinforced layers,
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